Pre)iminary ISS Assembly Sequence Rev B as of 1 March 1996

Planned  Flight . Delivered Elements
Launch
Date
11487 . 1AR FGB (Launched on PROTON launcher)
12/97 2A Ncde 1 (1 Storage racks), PMA1, PMA2
4/98 1R Service Module
5/98 2R. Soyuz _
7/98 3A  Z1truss, CMGs, Ku-band, S-band Equipment, PMA3, EVAS (Spacelab Pallet)
11/98 4A  P6, PV Array (4 battery sets) / EATCS radiators, S-band Equipment
12/98 5A  lLab (4 Lab Sys racks)
12/98 4R  Docking Compartrment (DC)
1/98 6A 7 Lab Sys racks (on MPLM), UHF, SSRMS (on Spacelab Patlet)
3/89 UF-1 [8PRs, 1 Storage rack (on MPLM}, 2 PV baftery sets (Spacelab Palfet)
4/59 7A  Airlock, HP gas (3 02, 1 N2) (on Spacelab Pallet)
Phase 2 Complete
6/289 8A 8D, MT, GPS, Urnb|llcals AL Spur
BP% = UF-2 ISPRs, 2 Storage Racks (on MPLM), MBS
9/95 9A 81 (3 rads), TCS, CETA{1), S-band
11989  9A1 Science Power Platform w/4 solar arrays
1/00 11A  P1 (3 rads), TCS, CETA (1), UHF N
200 12A  P3/4, PV Array (4 battery sets), 2 ULCAS
 3m0 10A  Node 2 (4 DDCU racks), P5 w/radiator OSE
400 3R Universal Docking Module {UDM)
6100 1J/A  JEM ELM PS (5 JEM Sys, 2 ISPR, 1 Storage racks), SPOM, ULC wiHP Gas (1 02, 1 N2)
800 - 13A  $3/4, PV Array (4 battery sets), 4 PAS
1100 14 JEM PM (3 JEM Sys'racks), JEM RMS
12/00 UF-3 ISPRs, T Storage Rack (on MPLM)
101 UF-4 2 ULCs with attached payloads, ATA, NTA, 1 O2 tank
5/01 2J/A JEM EF, ELM-ES, 4 PV battery sets (on ULC)
501 8R Research Module #1 (RM-1)
6/01 UF-5 85, Cupola (on mini-ULC), Port Raiis, Attached payloads (on LILC)
9/01 14A  Centrifuge
11 2E 2 U.S. Storage, 7 JEM racks, 7 ISPRs (on MPLM}
12101 15A ° S8, PV Array (4 battery sets), Stbd MT/CETA rails
12/96 10R Research Module #2 {RM-2)
2/02 .  16A. Hab (6 Hab racks)
215 11R  LUife Support Module (LSM)
4/86 _ 13R Research Module #3 (RM-3)
4/02 UF-6 - ISPRs, 1 Storage Rack {(on MPLM)
S/2 17A 1 Lab Sys, 1 Storage, 8 Hab Sys racks (on MPLM), ULC wf1 O2 tank 2 PV battery sets
a/m2 18A CTV#1 (Launch Vehicle TBD) [refered to as CRV in protocol]
6/02 19A 3 Hab Sys, 11 U.S, Storage racks (on MPLM)

us. Assembly Complete

early 2003

1E  Columbus Orbital Facility
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June 11, 1996

International Space Station

NASA/RSA Contributions and Services which. Cross the Interface

DURING ASSEMBLY (through flight 19A)

NASA PROVIDING to RSA

© DN

Sufficient electrical power transfer required to augment Russian generated power in order to
maintain essential Russian segment core systems (up to 4 kw) for the period between the
delivery of P-6 on flight 4A until the SPP is delivered, installed, and operational in accordance
with mutually agreed schedules for power transfer
Delivery and return of international crew, on 6 Shuttle flights {up to 11 if mutually agreed) to
support the traffic model documented and approved in the Multi-Increment Manifest (MIM)

a) Required training for up to 51 crewmembers for Station, plus backup necessary for shuttle

latinch and/or retum
NASA Wide Area Network (NWAN) communications systems in Russia
a) Design, procuremient, and instaliation (including labor and travel), per the Joint Institutiona
Communications Requirements Working Group document (WG-9/NASA-RSA/001 of June .

21, 1995) as amended, through assembly complete
b) All recurnng costs through assembly complete
Lead t6le in"ISS systems engineering and integration
a) Integrated design analyses cycles performed biannually (DAC)
b) Vehicle Master Data Base (VMDB) development and maintenance
¢) Documentation for requirements; interfaces, and configuration ‘
d} Schedule integration
e) Assembly sequence management
f) Station level safety and mission assurance
Lead role in ISS operations integration and Russian segment payload integration into 1SS

a) Control center operations
b) Control center interfaces (Remote Extension Moscow {REM})

¢) Cargo integration _
d) Integrated vehicle sustaining engineering analyses
e) Multi-segment training facilities deveiopment
f) Strategic, tactical, and execution planning
Non-propulsive attitude control via Control Moment Gyros (CMGS)
Functional Cargo Block (FGB) functions and services to RSA
Integration of Science Power Platform (SPP) on shuttle, launch on shutt!e. hand-off to SSRMS

and on orbit assembly on a cooperative basis with RSA
Integration of SPP solar arrays on shuttle, launch on shuttle, and delivery to 1SS

10. Delivery of 3,000 kg of water by Shuttle to the Russian segment

11. 500 kg of upmass on Shuttle
12. 1,500 kg of recoverable downmass on Shuitle
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June 11, 1996

International Space Station , _
NASA/RSA Contributions and Services which Cross the Interface

DURING ASSEMBLY (through flight 19A)

RSA PROVIDING to NASA

[ T
)

o wP

6
7.
8

9.

Crew rescue capability and required training for entire international crew by the provision of 11
Soyuz TM
Supply and dehvery of 44 MT of propellant {of which NASA's share is 31 MT)
Delivery of 28 MT of Life Support Systems (LSS) resupply for a three person international crew
(of which NASA's share is 14 MT) ,
Delivery and return of international crew on up to 11 Soyuz TM vehicles to support the traffic
model documented and approved in the Multi-increment Manifest (MIM)

a) Required training, sokol suits, seat liners, and necessary equlpment for up to 51

crewmembers, plus backup -

FGB launch, integration within the Russian Segment, trainers and training, on-orbit maintenance
(including up to 1.5 MT of spares), operations, and sustaining engmeenng per February 1995

FGB protocol
Accommodations/Life Support (in the Service Module {SM]) for-entire International crew until US

" Hab Module is fully outfitted (from flight 2R to flight 19A estimated to be 5/98 to 6/02}

Data transmission from American segment until US lab is activated {flight 2A to 5A)

. Ground system modifications (communication sites and MCCM) to remove limitations on

commands to node 1 through the FGB
‘Up to BOO watts power transfer from service module to node 1 until P-6 delivery (flight 1R to 4A

estimated to be seven months)

10. Reboost, prOpu!swe and non- propuls:ve attitude control
11. Support to NASA in ISS systems engineering and integration

a) Integrated design analyses performed biannually (DAC)

b) Vehicle Master Data Base (VMDB) maintenance
¢) Documentation for requirements, interfaces, and configuration

d) Schedule integration

e) Assembly seguence management
f) Station level safety and mission assurance

12. Support to NASA in ISS operations integration and Fiussnan segment payload mtegratlon into

ISS
.a) Control center operations

'b) Cargo integration

c) integrated vehicle sustaining engineering analyses
d) Multi-segment training facilities development
e) Strategic, tactical, and execution planning

APPENDIX 2
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June 11, 1996

_ International Space Station
NASA/RSA Contributions and Services which Cross the Interface

ASSEMBLY COMPLETE (after flight 19A)

NASA PROVIDING to RSA .

©ENG ;s

Contingencyielectricai power (up to 5 kw) to maintain Russian segment core .éystems
Lead role in ISS systems engineering and integration
a) Integrated design analyses cycles performed b|annually (DAC)

b) VMDB maintenance

¢) Documentation for requirements, interfaces, and configuration

d) Schedule integration

~ e) Station level safety and mission assurance

Lead role in 1SS operations integration and Russian segment payload integration into ISS

a) Control center operations

b) Control center interfaces (REM)

.¢).Cargo integration

d) Integrated vehicle sustaining engineering analyses

g) Multi-segment training facilities development

f) Strategic, tactical, and execution planning
Non-propulsive attitude control via CMG's
Reboost function

Delivery of 24 MT of propellant

3 MT recoverable down mass on Shuttle

Delivery of 20 MT of cargo for the Russian Segment
"Delivery of 5 MT of water
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June 11, 1996

International Space Station

NASA/RSA Contnbutmns and Services which Cross the fnterfa;:e

ASSEMBLY COMPLETE (after flight 19A)

RSA PROVIDING to NASA

1. Supply and delivery of 44 MT of propellant (of which NASA's share is 24 MT)
2. F_GB on-orbit operations, maintenance (inctuding up to 3 MT of spares), and sustaining
engineering per February 1995 FGB protocol _

~ 3. Reboost and propulsive and non-propulsive attitude control

4. Support to NASA in ISS systems engineering and integration
a} Integrated design analyses performed biannually (DAC)
b) VMDB maintenance
¢) Documentation for requirements, interfaces, and conflguratlon
d) Schedule integration

e) Station level safety and mission assurance ) o
5. Support to NASA in 1SS operations integration and Russian segment payload integration into

188 .
' a) Control center operations

b) Cargo integration

c) Integrated vehicle sustaining engineering analyses
d) Muilti-segment training facilities development

) Strategic, tactical, and execution planning
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